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PETROUUM 



RFF INCRY PROCtbSlS, SURVEY 

Pblroko'jh products ifcriwil fcian crude oil »o> ft convenknl «oura of 
energy- Since poUrok'M"» liquids tire eOSV to handle and store, they are 

W!t!» r.Utlttd t'.V. f.<%>»«JVJ*'tli(.iw. 1 P'tlt'ski. tt» f *' rtrt ^ }>lwtt£»i. Othci 

rsfmcrv |»«oJnH>. include lohvioanU. wu**^, ;isph;H.\ s*AvvnU> t <i,»d >;pc 
C^Huv such iui Kq.Kt"*d patrcUuoi <L-Ki>. hydnudK fluids ff|s). and 
Otows. I'M-roMim to +hc prm*.7[w rav-m*le*J:d wnrr* for pt-lmdi«niir,s;U 
Mieh us plasties, nyo(hot5o e.lsMomkrs, certain alcohols, and other mv 
puctnm products. The vsrious fuel and etiemk at outfits have, the? own 
product-quality vmpiiraawnUi *ud <» i* che fxuirt!t:?i of the refining 
opvratlfM to aoparattt crude and other; ru* mathriaJa into fraction* tNat 
arc tJlOi processed to meet, product specifications (sec L'otfOlCMfl prod- 
ucts). 

Crude petToteum eouloii* a wide range of hych-ocorbons from light 
guvu? to residuum that is too heavy ro distill rvhij uud*-T varmoio, Ccud* 
ii>1 w primarily made up of paraffin*, eyeloparottins (njmhthenes), and 
aromatic compound* in v*iryinff proportions, some «uJfur coiupoUuds, a 
small amount ol tiitroK*n, but no appraciabic amouat of oxygen or 
olefins. 

Kefhrfntf ]>rooeaaea can be grouped bttn thves c1mSw>»: aupa ration, 
UNsatJy <lLrt illation to flivc the d«#.ir*d type of compounds; onnvwrraon, 
usually rraekidff, to clian£o molecular «'u</ht And hoilinij point; uvd 
upgrading. e«, hydro treating to moU product-quality ap<\*in cations. 

In fifcueLul, rofhifcries ar« loeated near a larai* bnd* of water, partly lo 
supply o.yvtinp: water but nth" for tniu^axoi.dion. T^ar"* rofmcrite process 
about 80.00!) rn* (;i X 10" hbl) of crude P*r day. whuh mk^^kvU to 
o™ .-upccUiulMr load. T"!^il U*ioS|>ortAf ion woi>ld roqHro l^X) t.-ink <:htk 
per day to COiTy the 3ainc P«mt ol crude- 

Sin™ khft l«V0B f llto t y .»^t incrca.'^ lo ^rt»d*i oosl ha.« been j.-^niipanitid 
by ti ,,, ^ tf ' r ™phasw on hifih value prcnluct^ al thk cxpw^ 0.( f^iol 
products. For cxatnpl^, fu«t oil prtjviourtly ustd in L*r#. \™**r plants ia 
ffoplatcd by Ct^il or nucW fuol. fiinte Ll»7G. nr» utility power plant* 
bin it in Uu; U:Otcd ^IhU-s tuu^d haminji oil oc pis a.s ftwal. 
Ioct^OshI a<vwUi;jn U> oir irojvnwilul B»(we has led U. drna>i*<1 Tor low 
eulfur firmluMf- dos>rat^ tht» Iroid toward hiiiW Milhir midaa. TTnl«adt»d 
gaaolinC i.i nnoth«r example of «nvirouiiK«»Tal concarii. 

P(*n>)num rcHiiiuj: «hown a r^pnl iff M'th aiitd ift on* chi* Urfirst 
nvinuhiviuring «i»diis,try in tru> United SfiOw. wlwjrrt TwtrolMjjn r>r<^ducia 
axiiriUul. t(» rta I Oft o( the ON^. CiasoHue ,>riV4mti for f^v «»r p^tov 
Jo\7in-produi;t rorif-innotion, diciK-) ai^d fuel oil frir co WlK. import 8 
airjoiuil fv ovor x 10* y«ir. cau^iop ft sfcrioua imbakuiCv of 
fore*»/Tn-rT.id« pavntenU :t* well as uiw i.-vtainty of aUppIy. 

K'fforla to divwiwn th(: ga^olioa tio»Honipac»u fJi.m/(.J r»f velutJoa by 
rettuLin^ t.h«ir ki/p a«d ^'*3?.1it liavc Ju*<l MJCWKhfuL More c(liei»x/t 
C^^m^v Kr« in widt: w»% parti LHilitrly diosel ensinoi. in which tho fuel ia 
inj<v-.u<l tUrtfOtly into thu cotobiistion duuabtf. Uie«e! engines liuvu 
efliciyucics of about. lih% vOTOiw 26$. titutovy lor ^aKolinc cn^in^ 

H.«nnerieK range io from 1W0 r^/tl ()(MMW bbl/<i» to r.v-or »14/MM) 
nr/d (4 X 10 s bhi/d>. ^inali rolmiiriiw m:£x »iOly 50t/.Uiie, (tinsnl, and 
donu\M4c l)CS*tinf, oik. Lafgc v^fWriw iinrhaK* tlie miinufjiclurts o£ lubri- 
•:alla>* oib and Rreiusc«. rtefininR ia also thonwin mouow row joatffln^ls 
Jor pAtrochemicaJ m;omfacLuxL\ A lar^e atwuxt-crackiog unit toT 5<Ki,0tX> 
r/\T ot cUiy!oo« may consume 'i X 10° t/yr of oil ffted Mt>,(XK) bbl/d>, 
which tn;»y bo 10$ of the crude uattl «»» v<*ry lar^e rulliiory. OJwrly. 
cbeioical and fud rdfining operations must bo carefully coordinated. 

fro*:e«9»ng Steps 

Do«ui»rtg. Salt and ciay of other suspended solid? ar«i removed by 
worthing with wa'ier ai 60-9*)°C to reduce vfsroaily. Typical aidl CoUtOtU 




^iXiini t. Atino^T»^'-«'»c dlmiliatioo of crt**?. MaltoorDw cm*: on topping 
plent.. 'j o r/mvMt <ctM l»i, »:ailtiply hy 0.U5. OtutrtMy of MvGrow-.Hill 
Book Co., I«r- 



infi oil. KurOf^:f<^ and cortuia ^pftcialcy KoivcnU tb'^itl betwttai tlxtvic two V 
fra/:tion«. 1*h« botloio^ ^notion cark he a.- fu^l oil but 15 woolly . 
vacuum dirtillwl In order lo inoTiatv; Th« yiVId of Ixi^'j ^olVO diatiOateoil \ 
for catidyue i;rucluna. 

Vkti.uuio distillation provide* low sulfur loc» oil by hytta*wlftiri?ir»jj 5 
vucuom Raa oil. which is tlaai bk^d^Y hub into uxit^t^d vacuun: . 
lwU»^»)*i. In adcb'Uou, vorioua specially material* ar« oblaii<(< Ptjeh a.i ;. 
wi> < and 1 ubt LrrtCTiona. 

Hydropnxo>i"S- nydropioee-^og imjK'w^ the qoalit.S of various '< 
pa-oduvlr, or rriicks heavy c^^^*^^^ , >.^^^-oll^i niatcrioJo to Jftwer-boilint!, iOOro 
vulop b»e procluetc. JVbld by(!rotroidns rouwr* sulfur, oii««.*ff», oxvgta, : . 
and meiab. *a>d hydrop«ie>*x : olvfiaa. A nx«i N.vl nmy V»e employed at ; 
1.0 r^.5>. MPa (lK«-300 i^ip) nnd :ifV<> -400 R C, without <:aUlyHi ree;oneTa- 
tior.. Smnms MNidiiioiw are '/ 21 MI'a <UKKI-^K^ paig) uiul nWh-^C .. 
with caUJyM. rofteneral ion, 

iJ.Viloirton '.tana lOvpti mi incroaat'C s^IiJi /sooofify and dt-pw^L^ oti Ibe 
{am ami of Milfur removed and Ihf Teed content of urvluatle maU«ri«K • 
and o)o(ui:V, whi<«h also riwwme hydrogen. Ntl consumption uan ran.q« 
Irovu IS m ; /m° 000 fr'/ohl) -fned for hydrt»finisfiini? to well ov«r 130 
ti\*/rti' fKKXJ U*V tt M> <<ie<) ^ hyilroW-hiAft opemtioiai. 

HydrCKiOi kir^. In hydrocowkinfr, hi»;h raokculne WMStbt c-oinp.?oa^ 
art* MtWkOil ro lo\v«r l>jlltng matoriab. ftovorily Ja "mowed by ope»"Ctiug 
ul lusher temperature* and lorfjer eonUiOt UiOO than in hyeb^ itf aaling. 
Hydrocrarking is \)«w«l exteiaavciy on distillate fltocka. 11 i§ of inrrfiM^nR 
imporUuK'O m view of ilio trends to heavier crudusi and th.> awl tot 
pro^^.^inp synthoU.0 •■.nidoa. 

Ot^h/Mc trai king. fn rarely U0 ecaclo'lig. haavy diatLUCLU- <Ai is 
veiled to Itiwcr moJerular woigbr romponad« in \h^. rxrilinp rangrt or 
gaaoliue 'i^d middle distillate, r.axoline yiuld is ingii and ao is Lhc ridui»e 
number. About half of the gasoline sold in the t'nited States is obtained 
from peUvloinn by catalytic crodiing, mostly by tht- ihiiriized-bod l>to- 
co^s whei'h small port ides of oitalyul urc susjM»4k1 in upflon'Olg «ai tt* 
be handled bKn a liquid \wd eircolated through pipt« and vaKeal^t^et ^ 
retu;»jori and rogeiwrKtiort vessel-, (w-e 1'luidi^tion). 

Catalyst circulation ralta arc yvev GO t/min in a lar«o ply n< - "l emp^ra • 
tures ranee from 'iftf) 5iO"C m the raaclor to ca 62fTC in the n>KenCrAt.>r 
of crude may ha 2W1 ^/100 in 3 ; dating may remove Ovw AO* uithoiA iv,tng « syntluslie siiicn.^ol eat>d;/Kt aetivai wl with lft-flOR Al./). t . Tco» ■ 
the lo*5 of oil. /" poratores thcM^hcait Ua,* Uldcbiecl Nv| vary by lci>: <.hao jr^-vrtr- 1 

DidiH^'Mi" The cnjde is aepUCatO-^ in contb!uoua.fraulieoatioi. piotef arc IM^JOO VPhJ^-^ rwi} ; The new zeoliU; tt^lysta can wiikwaud J: 
in>l (st« IXstillaUo/i). I'mnary diatilUtJon takes "S!ji»Jo7"tfinir«iralur« ?nn"frTey are usually regenerated at 70O u C. J« 

addition, all C*J »a oxidized lo CO v ; ftddirjmi of a nobiu n\**.Ht <ir oil-.*-**- 
combustion nilalyalS in ppm concentratioiia assure coin)dete con)>ae»- 
lioo \Mth zeoUtO-typC catalvats, Sft-90X « .aversions aro obwned. <V 

PAffi2404 t RCyDAT9/2712flM2:57:13P^ t DURATION (mm«J:12-24 u ;^ 



ok' 



t*">wera. aJiown in Fi«uro 
plncv nt ntmoapheri'; prowire and the bottom temperaiuru is liniittxl to 
370- 'MW 0 1* to prevent thermal crtieUioff- 

K*n»^il»?i tl^ tr:»f!.Jr>n taken from tlie Un\ v^t mahilv used for motor 
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